Fine structure of cholesterolosis in the human gallbladder and the mechanism of lipid accumulation.
Gallbladders with cholesterolosis removed surgically for cholelithiasis were studied by light and electron microscopy as well as by cytochemical methods to demonstrate the presence of free cholesterol in the epithelial cells. Lipid droplets were found not only in the submucosa, but also in the infranuclear cytoplasm of epithelial cells. These contained well developed mitochondria and an agranular endoplasmic reticulum. Macrophages were often present between the epithelial cells and the submucosa, and protruded numerous processes, which also contained well developed cell organelles, abundant lysosomes and lipid droplets. With the excessive lipid deposition, macrophages were filled with lipid droplets and became foam cells. In the epithelial cells, many reaction precipitates occurred after digitonin treatment and some of them were observed in the endoplasmic reticulum. It is suggested, therefore, that free cholesterol is absorbed by epithelial cells and thereafter becomes esterified in the endoplasmic reticulum and thus appears as lipid droplets. Lipid droplets synthesized in the epithelial cells may then be released into the intercellular space, and phagocytosed there by macrophages. It is thus suggested that macrophages filled with lipid droplets may become too large and rigid to pass through the endothelium of lymph vessels, and those large "foam cells" may cause the destruction of lymph vessels. Those sequential events should eventually advance the accumulation of foam cells in the submucosa.